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Abstract 



The invention to directed to a device (10X and method fcrmraimally invasive access to the pericardial space of a human or animal 
patient The disclosed pettardial access device (10) toemde* a penetrating body (12) axiaUy inobfle within me lumen (13) of a guide 
tube (14). The guide tube (14) includes a deflecting mKbajuon «4&j for M^Am the distal' end CW> of penttratfog body 02% m 



> (iuj inciuoes- a penetrating ooay u*; axiauy mwuuo wiuun u» nvwu w ■ guwc 
cting mecfcalftnu (40> fee deflectmg the distal m 
use, patient's pericardium is comactel with me distal end of t^ guid^tobe (14X and ji&ilb»> form a perfcardnil m The 

J*» ^ „ a, „ /f ^\ } a - — ^ a_ »a+ .a -a * — a — sa — mmmLmm r aft»^' W^+m^m *w%l^a» #1 * #1 ix\ until Hw ils^l itN^rrno itlP^nnftitfn f ^sfll 1 n# HM^N 



jlnetratmg body (12) is axiaUy mobilized distaOy withi t tfo pnen ofthe guide L 
the penetrating body (12) to cause the p en et r ati ng end (35) of .the penetrating body i 
oblique to the longitudinal axis of the guide tube (14). 



- „ __ (40) 

bleb of pericardial tissue at an a ngle 



BEST AVAILABLE COPy 



FOR TBS PURPOSES OF INFORMATION ONLY 
Codes used to Identify States party to tbeJ^X on the front page* <* propMe^ under the PCT. 



XL 
AM 
AT 
All 
AZ 



B* 

BO 

ai 

BR 
BY 
CA 
C* 
CO 
CH 
CI 
CM 
CN 
CU 

3 



Armenia 
Austria 



Azertuija* 



Belgian 
BoUmF 



Cmdi 

Central Africa* 
Congo 



Cfite 



Cuba 

Cxccq Republic 





-ftp, 

TljUu 



s 

SN ?r_ St*e*al 
SZ Stated 
TD 
TG 
TJ 
TM 
TR 
TT 
DA 
UG 
US 

uz 



Todcey 

T«wdada*JTbbi«o 



Uganda 
flaked 
Uzbefckta* 

Viet*!* , 



1 «5 s J ; 



WO 99/13785 



PCT/US98/19591 



Fidd of the Invention 

; Th£ present o1^1d^re'i^n4i»ed to ininimally invasive cardiac 
proceihires. More specific^y^thW^iiscI(Sk^ provides a device and method for 
accurate local access to'the pcricaniiaJ space with reduced risk of injury to the 
myocardium and associated coronary v^ssds. 
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Back^nikt of the Invention 

I^io^e^^^^^^^^ (pericardial sac) dates back to the time 
of Galen (129*200 A.D.) the Gre^'physician ana 4 anatomist who created the term 
"pericardium-** The pericariiuto (pericardial sac) is a Conical nienibnznous sac in 
which the heart and the commencement of the great vessels are contained. Gray's 
Anatomy f 1977 ed.) pp. 457-460. The pericardium is fluid-filled and functions to 
prevent dilation of the chambers of the heart, fabricates the surfaces of the heart, and 
maintains the he^art in a feted ^eotneo^y&sftidn* It also provides 1 barrier to the 




surrotniQ^'tisSue(s) from adhdtog tb thfch&ort The' ^^het^^'^^canl^ 
and m item, kn&ra ^ and 
includes the fluid therein. It faiai b^a tepOi^% ou^ thM ^^ fluid is injected 
into the pericardial space it accumulates in the atrioventricular ^Mhitorventricular 
grooves, but not over the ventricular surfioces. See, Shabetai R, "Pericardial and 
Cardiac Pressure* in Circutoion, 77:1 flfgfl. 

Pericardiocentesis, or puncture of the pericardium, heretofore has 
been performed for. 1) diagnosis of pericardial diseases) by study of the pericardial 
fluid; 2) withdrawal of pericardial fluid for the treatment dfaibute cardiac 
tamponade; and 3) infusion of therapeutic agents for the treatment of malignant 
effusion or tumors, thus, at present, intrapericardial injection of drugs is clinically 
limited to the treatment of formal pericardial conditions and diseases, such as 
malignant or loeulated pericardial effusions and tumors. Drugs that have been 
injected into the pericardial space include antibiotic (sclerosing) agents, such as 
tetracycline and bleomycin or fibrinolytic agents such as streptokinase. 

Intrapericardial drug delivery has not been clinically utilized for 

, because die 



pericardial space is normally small and very difficult to access without invasive 
surgery or risk of cardiac injury by standard needle pericardiocentesis techniques. 
Normally, pericardick^ntesis^^tHoceduTes are carried out by highly specialized, 
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personnel in the cardiac catheterization laboratory of medical facilities, assisted by 
fluoroscopy and electrocardiogram monitoring equipment Electrocardiographic 
monitoring of pericardiocentesis ujaogjhe pericardial needle as an electrode is 
commonly employed, as disclosed^ Bishop L.K, etal^,- "The Electrocardiogram as 
a Safeguard in Pericardiocentesis^ i^J^^lt52s26# (l^ andI^JLR., etaL, 



in 



264:71 1 (1961); Ootsman M.S 
Br. Heart J„ 28:566 (1966); and Kerbcr R.E., et al., "Electrocaidiographic 
Indications of Atrijl.P^uncture E^rin^P^^<^diocentesis, n in The New England 
10 JoumatpfMcdicinc. 28?: 1 14?^^0>, ,i^ecbo^rdi9graphic transducer witha 
central lumen has alsoJ>ee» used to, guide the pericaitiio<*nte^ needle as reported 
in Goldberg et at, 'VfMmAii^^^ in Amer.J. 
CaidiojL 31:490 (1973). ..'..„',. 

However, there ^comp^cations associated-vyith needle 
pericaid^oc^njesis . T^^ artery or 

t^rig^ven^|e^ 

20 (Le., dje^cjpdil size ^n^^j|e^najl ) and not abnormally distended by me 
accumulation of Sm^p^ tyo^ 

Patent No. 5^^ 
apparatus for accessing the pericardjalsp^ of implantable 

vision through a sub^ho idsu^ca^ " ■ ' , ] \ 

Hep^S^s," in Q\^&^^^^s^A\mS^^^Ami^ forme 
30 intrapmeai?dial Ejection of angic«enic agents. WhUcnot described in detail, mis 
method generally involved the. percutaneous transc^^ injection of drugs 

into thepericaidial cavity via the right atrium. A ma^orvdrawback of th^ method is 
that the right atrial wall u crossed^ that could lead to bleeding into the pericardial 




35 long-term delivery via a catheter .of < 

accessing the pericardial space for placement of defibrillation electrodes. The 
apparatus disclosed uses suction to "pull" the pericardium against a perforating 
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needle housedsin^ancotiter catheter, thus^impaling the pericardium on the needle (coL 
15, lines 54-57)^ One of the stated problems with the apparatus is loss of suction. 
CoL 15, )wesiA*$ii A solutkmto die loss*of suction proposed in the patent is to apply 
suctioji to pull the pericardium into the4umei* of the catheter, apply a wire suture to 
5 stabilize die catheter tip and subsequently advance a piercing needle into the 

pericardium sutured to the catheter. In addition to other disadvantages, the added 
steptof suturing in> this method is undesirable. 

r : Another method for ^ 
by a device,, available under thename PerDUCER™peri<^rdial ac<^ss device, 
10 available fiom Gombdicus Incorporated, 3839 Central Ato 

HeightSiMinnesota 5543 1. This deviee^Uses suction to create a lifted section of the 
pericardium, known as a TriebJ? Specifically, the bleb is secured to an elongate 
access device by a vataium force exerted through a side wall port that is in a plane 
substantially parallel to the longitudinal access of the device. Once formed, the bleb 
15 is^ranetured by a needle of limited travel that penetrates the bleb in a direction 
tangential to the epicardial surface of the heart While creating a bleb by suction 
through a side walhport combined with ^tangential needle approach to the bleb can 
reduce the chance of pumtoiring or lacerating the myocardium, accurately 
penetrating<the pericardium at a desired location may be difficult due to the motion 
20 of the heart during normal cardiac contraction relative to the orientation of the axial 
dimension of the device. 

v Accordingly, there is a need for a system for accurate localized 
penetration of the pericardium which has low risk of causing penetration or 
laceration of the myocardium Moreover, there is a need to effectively penetrate the 
25 pericardium without the chance of loss of vacuum and repeated attempts to effect 
penetration. 

Summary of the Invention 
The present invention provides a device and method for access to the 
pericardial space without injury to the heart, in order to aspirate fluids directly from 

30 or to directly .delivCT^fluids, Le., therapeutic drugs, to the heart muscle or associated 
vasculature. Wittesuch safe access to the heart, complications from contacting the 
heart muscle «re greatly reduced and nearly eliminated. Additionally, by directly 
delivering drugs to the heart muscle via the pericardium (pericardial sac), side 
affects associated with drug delivery by conventional administration methods, Le., 

35 oral or injection, can be reduced, such that lesser dosages are needed to achieve the 
desired effect of a specific drug. Moreover, the present method for direct delivery of 
a drug provides for a wider range of drugs to be used. 
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A pericardial access device acconiing to the invention includes a 
r*netr?^body having a piercing distal tip. The penefraBng body is axially mobile 
within the lumen of a guide tafce^ The guide tube has a proximal end for handling 
and^po^ting the pericarp T3ie distal end of flie^iade tiAe has a 



guide tube there is also a deflecting mechanism for deflecting th*penetrating end of 
trie Penetrating body as it is advanced towards the distal^port of the device. In one 
embodimcnt,the defied a deflecting wedge. In an alternative 

embodiment, the deflecting mechauismis^a defleetirig*iiibe. 
According to tb^^ 

the lur^ of ^ Me tu^e to.form aAletNrf r^(^al,tissue,m the;distal lumen of 

the guide tu^, Tfte>suction drasys the bleb of pericardium intoiAedikal port of the 

guide tube neanthe deflecting mectaausra of the penetrating 

body is advanced distally tcrpi$^^ 
15 mechanism deflects the penetr^gendsuefe 

body enters ttebleb at an angle 0bIiqiie$<l^ tube. 

Subseqiiepjly, a guide wir^r^sse^tlftpu^die lumefeof the penetrating body and 

into ^ tbe pericardial spa^ Tlwt^irideitub^^ and a 

materMtmrispo^ 
20 removal of fhnd or deUveiy of materials thereu^ 

At the proximal end of the pericardial access dcvice T ,thc handle 

region can mclude.a vacuum irdet assemWy<forcormecting an aspiration source to 

the device. In addition, the handle region can ia^dtoia^r^ag^^aaism for 

limiting th$ di$tafemobility of tl^ penetrating^body. 
25 In some embodiments, a pcricardial access de\ricc can include an 

exterior sheath having a reversibly sealed distal end to preventtfit, fecia<or other 

material from entering the distal ^ of the pericardii 

placement The invention also provides ^ednxi for using a pericardial access 



FIG. 1 is a longitudinal section of a distal end of a device for 
accessing the pericardial space that is oiftsicte the scope of the prescnt^invention. 

FIG- 2 is a longitudinal seetion of an embodin^t of a pericanii^ 
access device of the invention. . c^^ 

35 FIGv 3 is a longimdinal s^on of a fim cmbodimem of a distal end 

of a pericardial access device of the invention. 
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; ^FIG. 4,is a longitudinal section of the distal end of a pericardial 
acp^djeyice ,pfctJhe invention (omitting ^deflecting mechanism for clarity) 
... iUusti^ating y^ousaxes ofcomponen 

penetrating body relative to a pericardial bleb. 
5 ■ HS..5 is a profile view of a penetrating body of the invention with 

the so^tistiilgpenc^i^leeted at a&angle oblique to the longitudinal axis of the 
peiistra^A^, 

ar FIG* 6 is ajongitudinai section of a second embodiment of a distal 
end of a pericardial access device^dfth© invention, 
10 x ¥lG? 7 is a longitudinal section of the distal ^<Sf a pericardial 

access 4evk^en^tesod in a*exteriorabeatirwith a reversibly sealed cap. 

FIG. 8 is a longitudinal section of the distal end of a pericar d ial 
access device enclosed^n an exterior sheath with a reversibly sealed multi-flap 
hatchv 

15 M&9 is a distal end view of the reversibly sealed multi-flap hatch of 

FI0. 9, -v. 

FIG. l(Hs ^ longitudinal section of a third embodiment of a distal end 
of a pericardial access device of the invention. 

20 i Ihe?ii©rentioto^^ 




components ; thj^ugbout the several views. The illustrated embodiments and ■ 
description^^ for exemplary purposesMp*faeiiitate comprehension of the invention 
and should not be construed to liM^ noted 

, gifidance is provided through lists 
t only asa representative group. 
It is not meant, however, that the lisHs^exelusive. 

A pericardial access device according to the present invention 
provides accurate local access to. the pericardial space of a human or animal patient 
30 for4s^qductioi| $f a material thereiru with a low risk of myocardial injury during 
access. Once the pericardial space is accessed, a mateial transport tube (e.g., a 
cath§t$r) is inserted into-the space for delivery of the desiredmatorial. 

As used herein, the term "material" refers to any material that can be 
introduced^intoithe .pericardial space through the material transport tube including 
35 gasses, liquids or soUds. Materials include pharmaceutical agents such as 

v aso dil ators, antiplatelets,, anticoagulants, thrombolytics, anri> infl a mmatori es, 
antibiotics, fibrinolytics, antiarrhythmics, inotropics, antimitotics, angiogenics, 
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antiatherogenic^, etc. "Material" also includes heated or cooled fluids (eg., ice 
water), flowsjble powders, controlled drug release implants, 6rtfth6F$olid material 
which est pasts through a material transport tube inch^ implantable 
electrical leads. ; < 

5 One problem with some pribr sy^ai^fbrkxessing the pericardial 

space using, suction is illustrated in FIG. 1 . As shown, whentubt f contacts the 
pericardium 2 and suction (arrows) is applied to the lumen 3 ofthtftube 1, a bleb of 
pericardium 4 is formed within: lumen 3. As apierdng iristniment 5 such as a 
needle, is distally advanced>to pierctfthe bleb 4 the blefr 4 caif be pushed? away from 
10 thectfstate^dofit^ arrow 7, thus 

breaking the vacuum seal whkkcan^esulfe^ the 
pericardium* 4 

problems with prior art devices by penetrating the bleb with a penetrating body that 
1 5 penetrates the bteb at an angle that is oblique lbngitbdinal axis of the guide 

tube. As will be appreciated, the angle of penetration of the bleb is kl^bWique to 

the plane of the distal port openings* th^guide tube* • 

Referring to MB&fy there ia illustrated^ loi^l^iatcf^ section 

view of one embodtaent of a pericardial access device 10 according to the 
20 invention* Aec^irii^^ a distal end 1 1 

including* penetrating body l&itbafc is^dall^Mdbifev^un lumen 13 of guktetube 

14. The device lO hasapmximM end ^ 16 for 

handling and operating the device during us^ a 

25 through the lumen 20 of pen^rating^ 

vacuumiinlet assembly 17 vs&tm&ibe^^ 

can be locate&anywherethat wi&pe distal 
end 11 of lumen 13 of the guide tube 14. ^ # - s\ l 

The vacuum inlet assembly ^ inchidera suction channel 2 1 having a 

30 distal end 22 that is in fluid conununication with guide tobfc lumen 13. The 

proximal end 23 of the vacuum inlet assembly t?^lud^ r^c^<^r^4, sufeh as a 
luer lock for connecting a suction source (not shown) to d^vic^ 10. T&^device 10 
also includes a sealing nrachanism 25, such as^^^* pnwdmal to the 

vacuum channel 21 which, when a suction fence is applied to the guide tube lumen 

35 13, permits axial movement of penetrating body 12 v^thdtlt t<^s of st^ion to the 
guide tube lumen 1 3>when the penetrating body 12 is mo ved; 

FIG. 3 is a longitudinal section view of otieembodim distal 
end 11 of a pericardial access device 10 according to the invention. Generally, a 



WO 99/13785 



PCT/US98rt959I 



7 

guide tube 14 of the -invention cafrbe jyt^ared from filiastic, stainless steel, titanium, 
titanium alloy; ceramic or other materia suitable fortee'herein below described 
fimctfon ofaiguide tube. Atftbe distal'end*II, guide tube 14*ineludes a distal tip 26 
where guidtftube lumen 13 opens^to^ exterior through a di^^port 27. Thus, die 

5 distal port 27 isriira plan^that is pafpendicular to guide 
tube lumen 13 (Y-Y of FIG, 4). Theoutside diameter D 0 ofguidetube 14 canbe 
about 3 mm to 12 mm, typically about 6 mm to 8 mm* The^diaftieterD, of the guide 
tube hnnen 13 can be about 2 mm to ft mm. 

HG. 5 is a profile view of a penetrating body 12, removed from guide 

10 tube 14 (not shown in FIG. 5). Thepenetrating body 12 b an elongate body having 
a distal penettatingsend 35 With a sharp piercing tip 36 fctfpenetrating the 
pericardium. The diameter of the penetrating body 12 should provide for axial 
mobility within the guide tube lumen 13 . The inside diameter of the guide tube 
lumen shout* allow for passage bfguide wire 19. In a typical embodiment the guide 

15 wire diameter can be about .2 mm to .8 inm. In FIG. 6» thei>efi&ratihg>end 35 of the 
penetrating body 12 is deflected to have an oblique anglfe<y>fori^n6trating a 
pericardial bleb. A proxiriml en*37 of the penetrating body!2fcctfc&bto the handle 
region 1 6 (FIG. 2). A proximal end opening 39, or guide vtfre port 1 8, (FIG 2\ 

20 20 opens distaiiyuitpieic^ 

passin#guidfe wire 19 (FIG>2> from guide wire port 18 through* the penetrating body 
and oui the piercing aid into-the pericardial space. 

V" i FIG. 4 illustrates the various axes of the penetrating body relative to 
the guide tube axis Y-Y. Referring to FIGs. 4 and 5, the penetrating body 12 has a 

25 longitudinal axis X-X parallel to the longitudinal axis Y-Y of gtffde*tube 14. In 

addition, in use, the penetrating body 12 also has a second axis or "penetrating axis'* 
P-P. The penetrating axis P-P is at an angle y relative to longitudinal axes X-X and 
Y-Y and is an axis through which the piercing tip 36 of penetrating body 3 
penetrates a bleb 50 (described below) formed in the guide tube lumen 13. 

30 According to the invention, angle y is generally about 20° to 80°, typically about 30° 
to60°, in some embodiments, y is about 45°. 

Referring to FIGs. 3 and 4, in use a suction force (arrow A) is applied 
to lumen 13 of guide tube 14 to form bleb 50. As used heremi a^bleb" refers to the 
parietal pericardial tissue 51 which is drawn- into the lumen 13 of guide tube 14 

35 through distal port 27 when suction is applied to lumen 13. Once bleb 50 is formed, 
the penetrating body 12 is distally advanced (arrow B) towards bleb 50. A 
deflecting mechanism 40 deflects the penetrating end 35 of penetrating body 12 to 
angle y causing the piercingnip 36 to penetrate the bleb 50 along axis P-P. Thus, as 
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illustrated in FIG. ft r during use, the direction of the suction flow (arrows A) is 
substantially parallel to the longitudinal axis X-X of penetrating body 12 and the 
longitudinal axis Y-Y of guidMube 13. Hence, penetrating axis P*Pofthe 
penetrating body 12 has the s^^an^Oa^relationship y longitudinal axis of 
5 the penetrating body X-X, guj^ftibe Y-Y and the direction of suction flow (arrows 
A), Angle y is about 20° to 80*>, typically about 30° to 60*,an4 in some 
embodiments, about 45°. 

The penetrating body 12 can be prepared from any material that can 
resist deformation when fimctiomng, tp pteiee the pertfcfcidium. In addition, the 
10 material of fee penetrating bcriy^ l^ at thepenc able to be 

deflected by^the deflecting mechanism to angle y. Suitable materials for a 
p^ttating body include, for example, stainless steel, titanium, titanium alloys (e.g^ 
Ni-Tt>,ete> 

FIG. 3 iflustratea o^ emb<D^^ 40 for 

15 defls$fe|g#e»p^^ According^) this 

embodiment, the distal end of a wall 41 afguide^ube 1> is constructed to include a 
deftesf^we^ Htebase43 of the 

aljow fpr fonnation of a suitablefe^ Infuse, ^ body 12 is 

20 advanced distally in the guide tube lumen;!?, As the pqietrating end 35 moves 
distaUypa^deflecting mechanism 40*thepei»ttating*nd 35 i* deflected to form 
axis P-P through wMch piercing tip^36 penetrates bl^50. Axis P-P isiat an angle y 
oblique to the longitudinal axis-^Y of guide tube 14. It will be appreciated that 
axis P-P a|§o fon#s an angle y relative ta ^xis X-X of penetrating; body 12 that is 
25 proximal to the deflecting mectptism 40; 

FIG. 6 illustrates the distal end 1 1 of another embodiment of an 
access device 10 of the inventipn. According to this embodiments the deflecting 
mechanism 40 includes a deflecting tube 65 mounted within lumen 13 of guide tube 
14. The deflecting tube 65 has ardistal tip 69 anda lumen 66 through which 
30 penetrating body 12 can pass ftojpa the proximal end (not shown) to the distal 

opening 67 at distal tip 69. The proximal end of the deflecting tube need not extend 
to the proximal end 15 of die device. The deflecting tube 65 includes a deflecting 
tube end 68 that is configui^ at an obhque angle y relative to axis Y-Y of guide 
tube 1% The angle y of deflecting end 68, relative to guide tube axis Y-Y is about 
35 20°-80° typically about 3O*-60?*pid, in some^nabodin^itSi about 45°. In tile 
' embodiment of HG. 6, as the penetrating ^ 
end 68 deflects the penetrating end 35 of pawtrating body 12 to form piercing axis 
P-P, the axis througi wlriefegiei^ing tip 36 penetrates bleb 50. The distal tip 69 of 
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deflecting*tub&6Sdo^mfcext^^ Rather, the 

distal tipi69 stopsipioximat to^thftigyide tube distai tip 26^6> allow for formation of a 
;sidt^le^i^c^d£aPbteb 50 1 1 of lu&fcri 13. 

4 lnjadditidi^to^ deflect as described her6in, it will be 

appreciated thafcd^ which fimctio^i'tb deflect the distal end 

of a p^etfaticigJtedy a*di$ddse#hereSi are wiffim the sldll 6f tine in the art and fell 
within* the*scope of thopreserit foVentian. 

-HO. W iUustta^ 
According to thi&embodiifteiSfe the dist end 11 of guide tiabe 14 includes a 
deflecting mechanising, and'fiiitte^^^ o? shoulder 71 

6£guide#ube*bm^ The axial projection 

has a longitudinal- dimens^^ 

ion D^^idulder 7r^6t&aimss the- aspect ratio at 
^astj^ratibr^fi'the ratio of the hole 





?thai£theeylii^^ The aspect ratio 

is generally, afc least lrl , t^^ 

Once^bleb 5a^^ tfie distal did 11 ofhh^ 71 

buttresses ti&MO^ 

(not shown in*FIG* tO^fomft^ 26 ofgmde tube 14 

when bleb SO is cental by ^ 36 of penetrating 

body 12. « . ' - " ' 

h The^shoulder 71 tan be continuous around the circumference of 
lumen 1 3 or intemiittent-As usied hereifc, "intermittent* refers t^a shoulder that has 
gaps around the circumference of the hirhen 7 but- stiU r functions to buttress the bleb as 
described above. It wittbe appre^ 

illustrated* here but which provide the de^bed^function axe within the scope of the 
present invention; Alternative embodiments of shoulder configurations are disclosed 
in copending U;S. Serial No. 08/^33^58 (M&G Docket No. 3989.91-US-01) the 
entire disdosvure ofiwWchiis incoipotated by reference herein: 

In some embodiments; tiie axial travel of penetrating body 12 within 
guide tube lumen 13 is limited to prevent piercing ti£ 36 from traveling distally 
beyond distal port 27 ^o6^aevmbe 14 which could result^iri penetration of the 
myocardium. Preferably, however, the distal travel of penetrating 1 2 body is 
stopped before extending beyond distal tip 26 6 14. Referring to FIG. 2, 

in one embodiment, a limitingmechanistfi-55 is locatcS in the handle region 16 of 
the device 10. As shown in FIG. % the limiting mechanism 55 can include a collar 
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56 attach tothc proximal cq0 -of penetrating body 12. Distal travel of penetrating 
body 12 is stopped when collar 56 contacts the proximal aspect 57 of vacuum inlet 
assembly 17. Ia^Ms Mustrate&^^ collar 56 is fixedto sleeve 52 which 

projdgg a ffl^for rot^mgHgr^ig^a^te pgnctratnig body 12 axially . In alternative 
embodiments a limiting mcchaixjspv can be located in the distal aspect of the guide 
tube to provide-for limiting the fppal travel *>f the petetr^ng body. 

During use of a pericardial aecessdevi^acHXHdi^ invention, 
an incision of sufficient size for passage of guide tube is made in the thoracic wall, 
for e^pl^tte^briphoi^ Asteeood incision can 

access procedure. Alternatively,^ the aid 

of krovra extend ^ laa 

through 

the first incision over the di^hragn> into ^e end of 

ata 

heart and fsu ctiott israpplied to the 
^ Jpaai to wifll i 11 

bocfr^ady^^ guidewire%tliei*passed through the 

20 gmdewire por$ > .tfarough *e Jg^pof the penetrating body, and intotte pericardial 
space. The ^evic^ fa removed agd a cath^er or other k^wmraterfaltransport tube 
is passed ovqr.the guidewir^ Mto^ peric^al space* Thegmdewire can be 
removed during fluid removal or administration of the desired material into the 
With a distal ^ oiAe material trans^ tube located in the 

transport tube can besfixed outside 
the f&mrts ,bc$& using km^^ to the 

pericardial ^>ace through the tn^erial tran^prt tube. ^ r ... 

A ix^cacdi^ acce^ deWce according to*h*m^ be freely 

advanced through the skin ini^ion to^ for 
30 accessing the pericardial space. mm*te®fy* an introducer or cannula can be 
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device jp^^ Referring to FIGs. 7- 

pericardial surf)^ \vi thin an exterior sb^ 60 having a reyfcnsibly sealed distal aid 
35 61. Infc^gphoc^n^o^ 

reversityy sealed with a removablecap 62* Tbt^mmmi^fm to the 
sheath 60 by a base 63. T^tep^Me cag>62 cm be forcedopen by distal 
advancement of the device 10 within sheath 60. 
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Alternatively, as shown in FIGs. 8 and 9, the distal end 61 of sheath 
60 can be reversibty scaled by a multi-flap hatch 64. Distal advancement of die 
access device 10 opens the mat^fla^Katch 64 distally to allidw exteriorization of the 
distal tip 26 of the device 10. Therefore, according to this embodiment, the exterior 

S ahe^60,%idiidifcfe the paietitim^m^dsmce 10, is passed through the skin 
incision to a position near, but not contacting, the pericardial surface. Once at the 
desired position, guide tube 14 of the device 10 is distally advanced to open the cap 
62, or the multi-flap hatch 64, allowing the distal tip 26 of the guide tube 14 to 
contact the pericardial surface at the desired location for placement of the material 

10 tube. Thus, the exterior sheath can function to prevent fat, facia or other material 
from traveling retrograde into the lumen of die guide tube during placement 
It mil be apparent to cuirof ordinary skill in the art that many 
changes and modifications can be made in die invention without departing from the 
spirit or scope of the appended claims. 
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WE CLAIM: 

1 . A pericardial access device comprising: 
5 (a) a 

0) 
W 

10 



IS 



20 



30 



(iU) a Inn pititHin al n-irigf. .... 

(iv) a deflectingvijiechaius^ and 

(b) a penetrating body axially mobile within said guide tube lumen, said 
penetrating body including: 

(i) a proximal end; said 

(li) a penetrating end having a penetrating axis 



wherein, when said penetrating body is advanced distally within said guide 
tube lumen past said deflecting mechanism, said deflecting mechanism 
25 deflects said penetrating end such that said penetrating end axis is at an angle 

oblique to said guide tube longitudinal axis. 



2. A pericardial access device according to claim 1 wherein said oblique angle 
is about 20°-80°. 

3. A pericardial access device according to claim 1 wherein said oblique angle 
is about 30°-60°. 



4. 

35 



A pericardial access device according to claim 1 wherein said deflecting 
mechanism is a wedge within said guide tube lumen near said distal port 
opening. 
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5. . x A pericardial acees&desrice according to claim 1 wherein said deflecting 
mechanisms a deflecting tube. 

-6. A^pe|ieffldial,acc«s derice?ae©ording to claim 1 wherein said proximal end 
S ^ofisaid gtMettuibGhi&^ 



7. . A pericardial access devicciaccdrding to claims wherein said handle region 
includes « limiting mechanism for limiting afciM mobility of said penetrating 
body. 

1ft 

g. Aperi<^rdial access device a<xOtding to claim 1 herein said proximal end 
of said guide tube includes a vacuum inlet assembly. 

9. ApericardMaeeesssdevice according to claim 1 further comprising a guide 

15 



10. A pericardial access deviceiaccofdmg to cla^ comprising a 

material transport tube. 

20 11. A pericardial access device according to claim 1 wherein said distal end of 
said guide tube further includes an axially directed shoulder in said lumen 



12. A pericardial access device according to claim 1 further including an exterior 

25 



13. A pericardial access device according to claim 12 wherein said exterior 
sheath includes a reversibly sealed distal end. 

30 14. A method for accessing the pericardial space of a patient comprising: 

(a) passing a tubular device to a patient's pericardium, said tubular 
device including: 

35 (i) a guide tube, said guide tube including: 

a longitudinal axis; 
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a lumen having a distal port at a distal end of 
said guide tube; and; \ 



(ti) a penetisting bocfyihaving a p end and a 

piercin^ tip for penetrating a pericardial bid); 



0>h contacting saidtpalicntf s pericardium iwitfcsaid distal end of said 
guide tube; • • . ^ 

(c) applying a suction force through said lumen of said guide tube to 
-s fomi saidJbld* ft^ 
said guide tube; and 

(d> advancing said penetratin^bodxrdist^y^ in saidguide tube lumen 
such that said penetrating end is at an angle oblique to said 
longitudinal axis of said guide tube when said piercing tip penetrates 
said bid) of pericardium^ * - 

A method according to claim 14 wherein said oblique angle is about 30* to 

A method according to claim 14 wherein said guide tube includes a 
deflecting mechanism. 



A method according to claim 16 wherein said 
wedge. 




A method according to claim 1 6 wherein said^deflect ing ;mechanism is a 
deflecting tube. 
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